Relationship between biochemical and functional effects of protein phosphatase 1 inhibitors in rabbit cardiac skinned fibers.
Tautomycin (TT) and calyculin A (CyA) are inhibitors of protein phosphatases type 1 and 2 (PP1, PP2). Inhibitors 1 and 2 are specific for PP1, which is the major phosphatase functionally relevant in heart and able to dephosphorylate phospholamban (PLB). TT and CyA maintain PLB in its phosphorylated state, thereby increasing calcium uptake. Rabbit saponin skinned fibers (SF) are used to assess calcium load of the sarcoplasmic reticulum (SR). The present investigation aimed to examine the effects of PP1 inhibitors on SR calcium load assessed by caffeine-induced tension transient (CITT), and to correlate this activity with the PLB phosphorylation state. TT and CyA (100 nm) applied during the uptake phase increased the amplitude of CITT by 10 and 20%, respectively,P<0.05 without effect on the release phase. Both CyA and TT were devoid of calcium sensitizing effect when studied on Triton X-100 SF. After skinning procedure, SF were grinded for biochemical studies. SDS-PAGE electrophoresis and immunoblots using a monoclonal PLB antibody showed that cAMP or Ca2+/calmodulin-dependent protein kinases phosphorylated PLB in an additive fashion. Inhibition of PP1 by inhibitor 1, CyA and TT maintained PLB in its phosphorylated state in a dose-dependent manner. The results of this study in which functional and biochemical experiments in cardiac SF were combined demonstrate that strong correlation exists between the phosphorylation-dephosphorylation cycle of PLB and calcium uptake.